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Description 



^^r^^;^Z. - -P-e pane, .a.e. o. .... 3,eeves . .... 

markers, either in the form of sLTor tSThTcll t '^^^ P-P^-*^ ^° P-c^-e heat' coveTa'te 

Patents Nos. 3.894.731, 4.032,010 and 4 206 90q .in o . u ^""^^ ^y^*®"^^ are described in 
'0 2.082.1 10A. One system which comprises ^sLnn J'; f f Specifications Nos. 2,059 913A 

pan,culate materia, and a binder is dT^^^^^^^^^^^ a porous surface -ayer'comStg" 

..5;^^^^^^^^^^^^^^ -ttb?;^^^^^^^^ -cted to mechan.e. 

Of time. This procedure, however cannot prLent erL f"" '"^'''^ a short pe^S 

mechanica, abuse, for example abS^^ Tt ^e ^Jrcab,". ""T ^'^'^^ '"^ -b^ected to sevS 

assel? °' ""''''^ "^^y comp,^e,y worn away ,n al?'"' S'^"'' ^ 

,0 ^^'T ^'^P°^«'=' to so,vents and other fluids "^^^ "e erased when the 

-s" ^'z::^:^:^^ zi^^ t-- -i- ^uch as 

.nformat,on. This has usually been achieved by meVs 0^''!^^^^^^ '^^^ "'^^ identification or oth^ - 

been formed by screen printing. Such maykerrhnl °" ^'^''^^ '^^aracters have 

Alternatively, objects may be mLed by TeanT of riofr 1 T\ P°°^ ^esiince 

^5 necessary information and are then screwed!n place A ^o' h ' «"9^^>'ed with S 

res,stant to solvents and mechanical abuse they t^rrfn '""^'^^^ "="-"y ^^'9^^' 
engraved which increases their cost and reduces ^h^ * °' disadvantages: They need to be 

have the necessary equipment for forming tS pi , ! '"^^'"^^ "^"^"^ "o" 
~ge .en used in aircra. and 

^^^^^Z:^:::^^ oTat ~ T -T- - — ^ surface 

and that can be subsequently be cured to renTenhefnlr °' ^^'^^-"g printed indSa 

-n particulate and/or filamentary form The ass^mfafv f , Po^ous coating be^na 

OS surface with the cured coating exposed " "''''''"^y '° ^e secured to an object 0? 

choi^::rrter;^^^^^^^^^^^ curab. matena,. that is .0 say. that the 

suffiaently to prevent absorption of the ink PrefefaL ' ^"f '^'^^^ ^^^ore the coating has cured 

- - to form the ind5'an?in~ '::1^\^:T TT'' '^-''^"^^ ^ -t is 

coatmg material in its uncured state, only Le inks 1;^! °' "y the curable marker 

considered appropriate for use with that markeri^iia thlt ''^^ "'^^^^ <=°ating being 

herern to have been rendered substantiairLdelihl , ,k °" ^''^ coating are considemd 

« E^an, ,e , ,elow with no significant fosf^ , rinir'*^^*^"' ^P^ 

than any solvents that swell the coating material ""^ '^^P^'^* °* solvents listed other 

that doTj, 'ro?.eXr ^ - - - ^-'-ant loss of legibility of the indicia even with solvents 

>o ^ Cof rorr n^^- - — - a 

material. In addition, the curing of the coatinfr iTc^^ ^^^^^^^^^^^ - 

^ « rolrg rmlro: flaTr^^^^^^^^^^ - - i^entlon may be used as a panel 

par;-~^^^^ 

°' — on the su.ace of the sup^o^^-^ ^X::-^^^'^::^::: 



include hot-melt ad^^es. cyanoacrylate adhesives, contact adll^Pes or pressure-sensitive adhesives. 
e.g. acrylic adhesives. Exannples of preferred hot-melt adhesives include ahose base on olefin homo or 
copolymers such as ethylene-vinyl acetate or ethylene-ethyl acrylate copolymers, or polyamide hot-melt 
adhesives, for example those described in U.S. Patent No. 4.018,733 to Lopez et al the disclosure of which 
5 is incorporated herein by reference. 

The support layer may be formed from any of a number of materials depending on the degree of 
mechanical abuse or exposure to chemicals the marker is likely to experience. The support layer should 
also be able to withstand any heat to which it is exposed when the porous coating Is cured. Suitable 
materials for forming the support layer include aluminium, aromatic ether ketones e.g. polyesters especially 
10 polyethylene terephthalate for example sold under the trademark "Mylar" or other polyesters e.g. "Hytrel", 
polyolefins. fluoropolymers such as polyvinylidine fluoride, polyamldes such as nylon 6. nylon 6.6, nylon 1 1 
or nylon 12 and other polymers or metals. The material may be modified if desired to provide it with 
additional properties, for example the material may incorporate halogenated or halogen-free flame retar- 
dants, especially halogen free flame retardants such as hydrated alumina or hydrated magnesia. The 
75 material may incorporate additional or alternative fillers in order to pigment it, especially to form a white 
layer, or one surface, preferably the surface opposite the surface carrying the porous coating, may be 
metallised, in which case the support layer is preferably transparent or translucent. Other fillers include 
luminescent materials such as those based on doped zinc sulphide or cadmium sulphide or reflective fillers 
for example glass microspheres or metal flake. The support layer may be treated in order to improve 

20 adhesion, for example by corona discharge, acid etching, plasma treatment or flame treatment. 

It may be prefenred to cross-link the support layer either chemically or by irradiation e.g. by gamma 
radiation or by high energy electrons in order to improve the layer's resistance to heat. In a typical 
chemically cross-linked composition there will be about 0.5 to 5 weight per cent of peroxide based on the 
weight of the polymeric composition. The cross-linking agent may be employed alone or in association with 

25 a co-curing agent such as a polyfunctional vinyl or allyl compound, e.g. triailyl cyanurate. triallyl 
isocyanurate or pentaery-thritol tetra methacrylate. 

Radiation cross-linking may be effected by exposure to high energy irradiation such as an electron 
beam or gamma rays. Radiation dosages in the range of 2 to 80 Mrads, preferably 2 to 50 Mrads, e.g. 2 to 
20 Mrads and particularly 4 to 15 Mrads are in general appropriate. 

30 For the purpose of promoting cross-linking during irradiation preferably from 0.2 to 5 weight per cent of 
a prorad such as a polyfunctional vinyl or allyl compound; for example, triailyl cyanurate, triallyl 
isocyanurate or pentaeerythritol tetramethacrylate are incorporated into the composition prior to irradiation. 

As stated above, the porous coating is in a particulate and/or filamentary, for, for example it may be in 
the form of a mat of filaments or in the form of a mat that contains particulate material, dispersed therein. 

55 Preferably, however^ the porous coating, is substantially entirely in particulate form,, in which case the 
particles preferably have a weight average particle size of not more than 50 micrometres^ and especially not 
more than,, 25 ^micrometres, the preferred coatings having a particle size less^than 10 micrometres. It has 
-been found that coatings having particle -^sizes ^substantially greater than 100 micrometres. may lead to 
surfaces that have unacceptable roughness.. The- use- of a particulate and/or filamentary coating not only 

40 improves the ink receptivity of the coating; but also enables coatings to be formed that are heat-curable but 
that also have a high degree of latency. That is to sayT coatings may be fonried thatwill readily cure within 
a relatively short length of time when heated, but can be kept for months or even years at ambient 
temperatures with substantially no premature curing. Such a high degree of latency may be achieved by 
processing the reactive components of the coating into separate particles and mixing the particles together 

45 to form the coating. Thus, the components will exist separately from each other until they are heated, 
whereupon they will fuse together and react. However, in other cases the reactive components may be melt 
blended together before comminution. 

The porous coating may. if desired, consist solely of the reactive components although it may include 
one or more inert components. The inert components may be present with the reactive components in the 

50 particles, or may be mixed with the particles as a separate phase or both. For example, the coating may 
comprise a particulate curable resin such as an epoxy resin, preferably one based on bisphenol A or on 
epoxy novolak resin, as one component and a particulate curing agent having reactive amine groups or a 
carboxylic acid, phenolic resin isocyanate or polyester curing agent as the other. The curing agent may 
itself by polymeric for example it may be a polyamide having free amino groups or a carboxylated polymer 

55 such as an acid terpolymer, in which case the particles of the curing agent need not contain any inert 
component. If the curing agent is not polymeric, for example an organic peroxide or other free radical 
initiator, it may be desirable for it to be blended with a polymeric material, e.g. a polyester or a reactive or 
unreactive polyamide before comminution. The curable resin, may instead, comprise a polyamide having 



3 



™n„one. are SlX^eL Tp^y °r =vs.erZ° ^f^J: 

agen, and polyesters «,a, are cured by a poVSe ' ' '-=Vana,e l^- 

as -S-rs''^^^^^^^^^^^^ .^se are oon.e*„.,y J 

■ preferably have an amine number oUUeast 5 thT "^'^^ ^ °' "V"" 6.6. TTie poyamir^ 

- the fact that as the amine num^^r na^^^^^^^^^ -ine number being determi ^b" 

poiyamides have the advantage that thev mav al/n "quW at lower temperatures Su2 

Alternatively or in addition the r a east one m^^^^^^^^^ "^'^"''"^ <=°a^inr = 

polymer that is the same as or similar to that on whl The' ''"'"^ "^-^cl on a ^ 

preferably, the or at least one material contain ng rerctrve ami- "^"'"P'^' ^ 

's .s used with a compound containing reactive am'inTSZn^'fl^^^^^ 'T ^^^^^ th^ ^ 

and espeaally with ethylene diamine or ethylene TiJlTr^ J' ""'^ ^ ^"P^^^"^ '^"^""■"e or triamine i 
the other reactive component or one of 2 o^ rea 7v^^^^^^^^^ °' T ^P^'^V^'"^ ^O'^POund adduct as ' 
rate of the adhesive in relation to its storaoe lie th^S significantly improve the cure ' 

cured properties thereof to be improved ^ ''"'"'^ ^^^"""'"9 ^to^^Se "fe of the adhesive or " 

20 ^"""9 accelerators may also be oresent in th« . • ' 

components or as separate par,L Z^T^^^^^ 

(d-rnethylaminomethyl) phenol, tin octoate Sole or imtTr r. dimethylaminopyridine. tn' I 
.m>dazoles or metal complexes thereof - clenvatives such as salts, substituted * 

^^.io^rL^~ ^^^^^^^^ Tsr4?ar:-r - - 

by reference. The coating may be applied onto Ihe ™ ,! °' ^'''^'^ incorporated herein 

non-solvent optionally containing a bier th ei a^T^ ' ^ -«ab.e 

be sufficently great as to form a coatable film and bTnder tevi ? y^^""" ^^^^'^ ^'"^^^ '^^^l should 

based on the weight of the other componentrare founi to be ''^^'^^^'^ ^""^ ^ to 15% 
30 h,gher levels may be preferred. The material maTbe anoi L^ appropnate although in some instances 

method, for example by knife coating screen orintL T *° '^^^^ "y any appropriate 

preferably by roll coating or screen U ng r por; :^:^^^^^ °^ otber method^ b 

e:=rof^is:r - - 

usually have a thickness in the range of from oT to T s mm = P'^"*- The assembly which will 

appropriate indicia are printed on the side oTtSe aLemr '1^'!^ *'^^°"9^^.P"•"»e^by means of which 
a nonimpact printer e.g. an irik-M printer o7^ i^o2^r \ '^^^ 
^ da,sy Wheel printer or golfball printer, and may be attachtT " ^^^^'^.^'-'Prmter. dot-matrix printer. 

After the indicia have been printed on the a?3emb,rthe 1^^^^^^^^^^ 

porous layer. This may be achieved by placing a numbtT ^J *^^" ^"^^'^"^ *° ^"""9 of the 

ttie assemblies past an infrared radiation sou S durino wh h' '''""""'"^ ^" °^ "y passing 
heated to a temperature of about 100- C to 200 • C ^X.^^^^ '^^^^ P^^^rably be 

« heating step causes the particles and/or Slfes to mTanS coZ *V'°*^ *° ^ ^his 
Alternatively the assembly may be heated by drivL if Lree^f n f"? ^O'^P-'nents to react, 

assembly may then be attached to the surface to be laTenZ ' ''''""^ "^^^^^^ 

he opposite Side of the support layer or by any other^t' ifTT. °' '"^ "'^'""'''^ ^'^^ P^^^'^ed on 
for example a hot-melt adhesive, it is po Jible for th^ n J ^ activatable adhesive 

" ^mCt^tbir - - 

or other .tem of electrical equipment. In the Sse of .If 1. . '"P"^^ ^'^^ ^"^ °' « ^vire. cable 
Sleeve, it is preferred for the support layer to be dim.n T '"""^ ' '"PP"'^ '^^^^ fe^m of a 

dimensionally heat-recoverable. d.mens.onally recoverable and especially for it to be 

to chlngeThr^ub^?^^^^^^ hTatT^a^'elt.' -•^'ch may be made substantially 
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Usually these art^^ recover, on heating, towards an original ISpe from which they have previously 
been deformed but the term "heat-recoverable", as used herein, also includes an article which, on heating, 
adopts a new configuration, even if it has not been previously deformed. 

In their most common form, such articles comprise a heat-shrinkable sleeve made from a polymeric 
5 material exhibiting the property of elastic or plastic memory as described, for example, in U.S. Patents 
2,027,962; 3,086,242 and 3,597.372. As is made clear in, for example, U.S. Patent 2,027.962, the original 
dimensionally heat-stable form may be a transient form in a continuous process in which, for example, an 
extruded tube is expanded, whilst hot, to a dimensionally heat-unstable form but. in other applications, a 
preformed dimensionally heat stable article is deformed to a dimensionally heat unstable form in a separate 
10 stage. 

In the production of heat recoverable articles, the polymeric material may be cross-linked at any stage 
in the production of the article that will enhance the desired dimensional recoverability. One manner of 
producing a heat-recoverable article comprises shaping the polymeric material into the desired heat-stable 
form, subsequently cross-linking the polymeric material, heating the article to a temperature above the 
75 crystalline point or. for amorphous materials the softening point, as the case may be, of the polymer, 
deforming the article and cooling the article whilst in the deformed state so that the deformed state of the 
article is heat-unstable, application of heat will cause the article to assume its original heat-stable shape. 

The sleeves may be positioned on a relatively rigid "comb" like structure which assists in the handling 
and printing of the sleeves, and removed therefrom once indicia have been formed on the sleeve. Such a 
20 structure is described for example in U.S. Patent No. 3,894.731. Alternatively the support layer may be in 
the form of a sheet that has been bonded to itself along a series of spaced apart bond lines to define an 
array of marker sleeves. In yet another form, the support layer may be in the form of a continuous strip 
which is heat-recoverable and is supported itself on a rigid carrier strip that prevents premature recovery of 
the support layer when the porous coating is heated. This general type of assembly is described in British 
25 Patent Specification No. 2.059.91 3A, the disclosure of which is incorporated herein by reference. 

In these embodiments the porous layer is preferably as described above with respect to the first 
embodiment. In use. the sleeves may simply be separated from one another and placed on the wire or 
other object to be marked. The sleeve is then heated for example by means of a hot-air gun during which 
operation the porous coating begins to cure and render the indicia indelible and the sleeve recovers into 
30 conformity with the wire or other object. 

Several marker assemblies in accordance with the present invention will now be described by way of 
example with reference to the accompanying drawings in which: 

Rgure 1 is a perspective view of a panel marker in accordance with the invention; 
Rgure 2 is a section through part of the marker of figure 1 with the thickness of the layers 
35 exaggerated for the sake of clarity; 

Rgure 3 is a section through part of an alternative form of marker; 

Rgure 4 is a perspective view of another form of assembly in accordance with the invention, and 
Rgure 5 is a perspective view of yet another form of assembly. 

Referring to figures 1 and 2 of the accompanying drawings, a panel marker 1 comprises a flat, flexible 
40 support layer 2 formed from a polyester. On one side of the support layer 2 a powdered epoxy/polyamide 
curable coating 3 has been formed by a knife coating method. The coating 3 has the formulation given in 
Example 1 below. On the other side of the support layer 2 is a layer of polyamide hot-melt adhesive 4 and 
a silicone coated release paper 5. The total thickness of the assembly is about 400 micrometres. 

The assembly is simply passed through a printer, for example an ink-jet printer, in order to print the 
45 indicia 6 on the porous layer and the printed marker is then exposed to an infrared radiation source for a 
period of about 3 to 5 minutes in order to fuse the epoxy and polyamide particles and initiate curing of the 
porous layer. The marker is then ready to be adhered to the surface by means of the hot melt adhesive 
layer 4. 

By appropriate choice of the particle size for the porous layer it is possible for a number of surface 
50 finishes to be obtained, ranging from very smooth finishes with particles of less than 10 micrometres to 
coarse finishes with particles larger than 100 micrometres. Where the particles have sizes in the range of 
from 10 to 100 micrometres, the surface will have a matt finish and so reduce unwanted reflected light. 

Rgure 3 shows an alternative form of marker with the thickness of the layers also exaggerated. In this 
form of marker the thickness of the support has been considerably increased by means of an additional 
55 layer 10 that is bonded to the support layer 2 by means of adhesive layer 1 1 . The additional layer is formed 
from an aromatic polyester polymer that is highly filled with alumina trihydrate in order to flame retard the 
layer. 
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surface Of each sleeve is provided with a curable particulie L^vw^^ ^ '^""^^'^"^ the ouS 

The assembly can be fed into a conventional 7 ^Poxy/polyamide coating. 

ApplS^n^ a^al^^^^^^ that has been formed as described in British Pate, 

their melting or softening poin't. bo d g^he'shee^^^^^^^^^^^ ^ temper Te 

separated from one another by bonded pornfa^C ^^ sleeves 32 

s eev be removed. After the sheets have been bonded tn T °' "^""^"^^^ ^o allow individuj 
of h,gh energy electrons in order to cross-link thp nn, ^^^^^bly is irradiated bv m^n! 

31 have been formed from low ZnsZ nn^J^ r ^'"'^'''' '°""'"9 '^^^ ^beets. TTie sheets 3oTh 

together each side of the asseVbry ^ fo'^'^^^^^^^^^^^^^ stretched and b'^^^^^^^^ 

A^wl^SIe otr""^ as described abovT. °" '""'"'^ °' ™" "^^^t^-^" ^'t^^ « Particulate curable 

indicia "Jve beVn fo^Td mere^^^^^^^^^ P^^^ed through a conventional printer and 

-ir-g^zr iSr:r ^^^^^^^ ^ ^^^^^^ '° 

Example 1 

.inl~ .ven in Table , was formed by cryogenically 

acd terpolymer in a Moulinex gS btender ^ ""'^ «thyleneA.inyi a^e^^teSL 

-crometres. After grinding, all'the o^nents t^^^^^ ^^^"^'"^ *° ^ ^e ofls " ^9 

thoroughly mixed together and were added to a 5% aoL °' polyethylene oxide were 

water) to form an aqueous dispersion. Polyethylene oxide (310 cm3 of 
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TABLE I 



Comoonent 



Trade Name 



Parts by Weight 



Epoxy Resin 



DER 662 



100 



'0 Polyamide (cure Macromelt 6071 

agent (ex Henkel) 



25 



Ethylene diamine - 
bisphenol A epoxy adduct (cure agent) 



75 



20 



Aluminosilicate 
filler 



17 



25 



Acid/Ethylene/vinyl CXA 2002 
acetate terpolymer (ex Du Pont) 
( f lexibilizer ) 



15.5 



30 



35 



40 



Polyethylene oxide Polyox 



(binder ) 
Zinc Oxide 



Zinc ISulphicJe 
- or 

Titanium Dioxide 
(filler) ' 



15.5 



(ex Union Carbide) 



45 



50 



55 



TTie dispersion was then coated onto a 120 micrometre thick polyester sheet using a 4 inch wide doctor 
blade knife coater to form a 300 to 500 micrometre thick layer. After coating the dispersion was allowed to 
dry at room temperature for 4 to 12 hours (although drying in air for 4 hours followed by 4 hours under 
vacuum is preferred). 

The assembly so formed was printed with characters in a variety of colours using a Tektronix (trade 
name) 4695 ink jet printer. The assembly was then heated to about 100 to 200 for 3 to 5 minutes using 
an infrared source in order to cure the coating and render the characters indelible. 

The cured assemblies had a matt surface finish and displayed the printed indicia clearly with no loss of 
definition or colour. The assemblies were tested for solvent resistance by immersing them in the solvents 
listed in Table If at the temperatures shown for one minute and then hand brushing them with ten strokes, 
this procedure being repeated a further two times. No deterioration of the assembly was detected in any 
solvent. 
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TABLE II 



solvent Temperature (»C) 

isopropanol (33%) 25 
,0 white spirit (67%) 

1 ,1,1-trichloroethane 25 

trichlorotrif luoroethane (50.5%) 25 
• dichloromethane (49.5%) 



15 



20 



25 



deionized water 



methyl ethyl ketone 25 
"SJcydrol- aircraft hydraulic fluid 25 



30 



Example 2 



A particulate epoxy composition having the composition given in Table III wa., formow h 
grmdmg the epoxy resin and the epoxy diamine adduct sepl^elXToJj^^^^^^ ?^ cryogen.cally 

35 micrometres and then milling the seoarate comnnnon»; .^^^^^^^'^ ^° ^ P^^'^'e size of not more than 100 
average size of 10 micromerwi h~S^^^^^^ P^rt-c-es of a weight 

the components were thoroughly mixed together and we^ Idded 3«/ ""'""'^T^'- ^^'^ -^"""9 all 
oxide to form a dispersion, ttet contained s i/ h! llf . , P' Po'vethylene 

content of the dispers on rpersLn was" loZ^ ^'r'"''"'' ''"'^^^ "^^^"^ °" ^^''^^ 

« milling or high shear mixing in o Srtrremove anragclL^^^^^^^ ' T'''^ mixer followed by ball 
under vacuum either during or after mixing '^^^""^^'T'' ^"""1^'°" s° f°^med was degassed 

met^.L'rt.a:;iVattVa7^^ romCh^ f ^^'"^'^^ '^'^^ ^-'"^ a 

coating method conducti at a spee^ o 1 to " reTr^ ^ ^ — 

''s to a wet thickness of from 150 to 300 mir^mpTrl t 1 ® ""^^ ^PP"«^ each case 
microme.es and was dried ^'l^:^^ Jr;::^^^^^^?^: 

could be cured in an oven at 1 50 to 1 70 • C '^3 ^ f ^^^^^^^ "^^"'^ P""*- assemblies 

" thatllrardroT^^n"^^^^^ Which di3p.yed the indicia with sufficient definition 
colour, in addition the^rmbl Is were hio """" reproduction of the original 

tested for solvent resL^ice a^ In ZmoS 7 T1 T '° ^« ^^^^-^blies were 

solvent. ^'""^'^ ' ^"^ deterioration of the assemblies in any 
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TABLE III 

Component Parts by Weight 

bisphenol A epoxy resin 100.0 

ethylene diamine-bisphenol A 61.5 
epoxy adduct (cure agent) 

Aluminosilicate filler 13.0 

polyethylene oxide (binder) 12.3 

Titanium dioxide (pigment) 3.8 



25 



30 



Example 3 

A marker was formed having a surface coating formed from the composition shown in Table IV. 

TABLE IV 

Component Parts by Weight 

bisphenol A epoxy resin 100 



^ ethylene diamine-bisphenol -A 30 

epoxy adduct (cure agent) 



35 



45 



50 



55 



Titanium dioxide (pigment) 54.5 

Antioxidant 1.3 

UV stabiliser 5.2 

Polyethylene oxide (binder) 13.3 



The epoxy component and the ethylene-diamine adduct were ground to a particle size of less than 100 
U. They were then each fluid energy milled to a mean particle size of 20 u with none greater than 60 u. All 



components excjjt the polyethylene oxide were th^n m . ^ ' ' ' 

Example 4 

TABLE V 

'0 _ 

Component _ ^ . 

Parts by Wpi^h^ 

bisphenol A epoxy resin 



25 



30 



3S 



modified dicyandiamide curing 
agent 

Titanium dioxide 
Alurainosilicate filler 
Polyethylene oxide (binder) 



100 
5.3 

12.6 
5.3 
8.4 



^ After curing the marker exhibited a gloss finish xho 
Example 5 



50 



55 



10 



70 



75 



TABLE VI 

Component Parts by Weight 

bisphenol A epoxy resin 100 

ethylene diamine-bisphenol A 61.4 
epoxy adduct (cure agent) 

Titanium dioxide 61,4 

ethylene propylene diene monomer 360 
latex 



20 



After curing the marker exhibited a matt finish. The assembly was tested for solvent resistance as in 
Example 1 without observing any deterioration of the assembly in distilled water. Skydrol or methyl ethyl 
25 ketone although some deterioration was observed in other solvents. 

Example 6 

Example 3 was repeated using the composition shown in Table Vil and with the exception that the 
30 carboxyl terminated polyester and triglycidyl isocyanurate were not fluid energy milled and that the 
assembly was cured at 1 80 • C for 5 minutes. 



35 



40 



45 



50 



TABLE VII 

Component Parts by Weight 
carboxyl terminated polyester 100 
triglycidyl isocyanurate 7.4 
Titanium dioxide 10.5 
polyethylene oxide binder 5.7 



After curing the marker exhibited a gloss finish. The assembly was tested for solvent resistance as in 
55 Example 1 without observing any deterioration of the assemblies in any solvent. 
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EXAMPLE 7 



gy m.uea and that the assembly was cured at 180 • C for 5 minutes 



Tiinutes. 

TABLE VIII 



10 



IS 



Component 
carboxyl terminated polyester 
bisphenol A epoxy resin 



Parts by Weic^ht 
100 
100 



Titanium dioxide 
20 20 

cure rate accelerator ^ 
(XB 3146 ex Ciba Geigy) 



25 



polyethylene oxide (binder) 



14.4 



EXAMPLE 8 



55 Example 3 



40 



45 



50 



55 



was cured at 190 • C for 20 minutes. ^"^'9^ '"'"ed and that the assembly 



TABLE IX 

Componen t n i. 

^ Parts by Weie^ hf 

hydroxyl terminated polyester iqo 

isophorone di-isocyanate (IPDI) 33 

Titanium dioxide -, . . 

14 . 5 

polyethylene oxide (binder) 9 4 



12 



40 



45 



55 



h^^^ker exhibited a gioss finish. The assembl^^l^s 



After curing th^^rker exhibited a gloss finish. The assembl^^is tested for solvent resistance as in 
Example 1 without observing any deterioration of the assemblies in any solvent. 

When the assembly was solvent tested as described in Example 1 after having been printed on with a 
dot-matrix printer, no deterioriation was observed with Isopropanol/white spirit, deionised water and skydrol, 
5 although some loss of colour was observed with 1,1.1-trlchloroethane. trich- 
iorotrifluoroethane/dichloromethane and methyl ethyl ketone. 

Claims 

70 1. A marker assembly (1). which comprises a support layer (2) having a surface that is provided with a 
porous coating (3) of a latent curable material that is capable of receiving printed indicia (6) and that 
can be subsequently be cured to render the indicia substantially indelible, the porous coating being in 
particulate and/or filamentary form. 

75 2. An assembly as claimed in claim 1, wherein the support layer is in the form of a flat sheet. 

3. An assembly as claimed in claim 1 or claim 2, which is adapted to be secured to an object with the 
cured coating (3) exposed. 

20 4. An assembly as claimed in claim 3, wherein the assembly includes a layer of adhesive (4) on the 
surface of the support layer opposite the porous coating. 

5- An assembly as claimed in claim 1, . wherein the support layer is in the form of an open-ended sleeve 
(25.32). 

6. An assembly as claimed in claim 1, wherein the support layer is in the form of a sheet (31) that has 
been bonded to itself or to another sheet (30) along a series of spaced apart bond lines (33) to define 
an array of marker sleeves (32). 

30 7. An assembly as claimed in any one of claims 1 to 6, wherein the porous coating is in particulate form. 

8. An assembly as claimed in claim 7. wherein the porous coating (3) will cure by reaction of a plurality of 
reactive components which exist separately from one another in the form of filaments and/or particles. 

35 9. An assembly as claihned in any one of claims 1 to 8, wherein the porous coating (3) comprises an 
epoxy material. . _ „ -r^-^i - 

10. An assembly as claimed in any one of claims 1 to 9, wherein the porous coating (3) comprises a 
material having free amine groups. - .:: : ' ' 



11. A method of marking an object which comprises forming indicia (6) on the surface of a support layer 
(2), the surface being provided with a porous coating (3) of a curable material that is in particulate 
and/or filamentary form, curing the porous coating by heat to render the indicia indelible, and securing 
the support layer to the object so that the cured coating is exposed. 

Patentansprliche 



1. Markieranordnung (1), die eine Tragerschicht (2) mit einer Oberflache aufweist. die mit einer porosen 
Beschichtung (3) von einem latenten hartbaren Material versehen ist. das fahig ist, gedruckte IVlarkie- 
50 rungszeichen (6) aufzunehmen. und das anschlieflend gehartet werden kann, um die Markierungszei- 
Chen im wesentlichen dauerhaft zu machen, wobei die porose Beschichtung in Teilchen- und/oder 
Fadenform vorliegt. 



2. Anordnung nach Anspruch 1. wobei die Tragerschicht in Form eines flachen Flachenkorpers vorliegt. 

3. Anordnung nach Anspruch 1 Oder 2. die ausgebiidet ist. um an einem Gegenstand befestigt zu werden. 
wobei die gehartete Beschichtung (3) freiiiegt. 
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'5 existieren. geirennt voneinander in Form von Faden und/oder Teilchen 

S. W.„„, nac. e,n»„ ^.p.., , , ^^^^ ^^^^^^ ^^^^^ 

20 10. Anordnung nach einem der Ansoruche i h;« q u ■ 

aufweist. das freie Aminogruppen hat. Beschichtung (3) ein Material 

-rrr^^^^^ ScM„e au... B,,de. von Ma.e.ngs- 

^5 Beschichtung (3) von einem hartbaren SerSi ^12^ ' '"'t einer porosen 

vorliegt. Harten der porosen BeschicTtung d 1"^^^^^^ ^.2 M 

machen. und Befestigen der Tragerschicht an dem rln '^^•^'^"'"gszeichen dauerhaft a 

frei'iegt. ^" '^^'^ Gegenstand. so daiJ die gehartete Beschichtung 

30 Revendications 

capable do racavcir dss =ignes Uprt^i Te, Ir^i^rTJ;!^^^^^^^ ^ * 
. .S3e...,a ..an, ,a _.o„ ,, da„a ,e.e, . ^ ^.^^ ^^^^ 

a Assemblage suivant ia revendication 1 ou la revenriiraKn„ o • 

revetement durcl (3) h d^couvert. revendication 2. qu. est apte a etre fixe a un objet avec le 

4. Assemblage suivant la revendication 3 aui comnronH 

couche de support opposee au reveternent poreux '''"''^'^ de la 

5. Assemblage suivant la revendication 1 dans \sn„^i i=. u 

a extremites ouvertes (25. 32). ' " ^® ="PP°rt sous forme d'un manchon 

6. Assemblage suivant la revendication 1 dans ten„«i i» . u . 

(31) qui a ete liee a elle-meme ou k une Tutre S.^sS;^^^ T''' '"^'"^ '-'"^ 
espacees pour definir un reseau de manchons de m^quag j^^^^^^^ ""^ "'^""^ <33) 

' To^dH^^r ^ ^ -3 lequel ,e revStement poreux est 

8. Assemblage suivant la revendication 7 dans tenn^i i« 

Plusieurs constituants reactifs qui existent seoa dm«l 1 T^"* "^"^•^'^ reaction de 

de particules. separement les uns des autres sous forme de filaments et/ou 
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9. Assemblage suB^R I'une quelconque des revendications 1 
comprend une matiere a fonction epoxy. 



a wBans lequel le revetement poreux (3) 



10. Assemblage suivant I'une quelconque des revendications 1 a 9. dans lequel ie revetement poreux (3) 
comprend une matiere ayant des groupes amine fibres. 

11. Procede de marquage d'un objet, qui comprend la formation de signes (6) sur la surface d'une couche 
de support (2), la surface etant munie d*un revetement poreux (3) d'une matiere durcissable qui est 
sous forme de partlcules et/ou de filament?; le durcissement du revetement poreux par chauffage pour 
rendre les signes indelebiles. et la fixation de la couche de support a i'objet de telle sorte que le 
revetement dure! soit expose. 
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